Synthesis of starting materials. 4 was synthesized according to the established methods. temperature and white precipate came out. 50 ml toluene were added to dissolve the excess pivalic acid and filtered in vacuum and 50 ml n-hexane were used to wash the product (yield 13 g, 87 %). Single crystals of 5 were grown in the mixed solution of toluene and n-hexane.
5
was synthesized by refluxing Gd 2 O 3 (3.62 g, 10 mmol) and excess pivalic acid (30 g, 300 mmol) at 160 o C for 5 hrs to form a clear solution. Followed by cooling the solution to room temperature and white precipate came out. 50 ml toluene were added to dissolve the excess pivalic acid and filtered in vacuum and 50 ml n-hexane were used to wash the product (yield 13 g, 87 %). Single crystals of 5 were grown in the mixed solution of toluene and n-hexane.
Synthesis of compounds 1 to 3. 
Magnetic measurements
Magnetic susceptibility measurements of 1 to 3 were performed with a Quantum Design MPMS-XL7 SQUID. Data were corrected for the diamagnetic contribution calculated from Pascal constants. 
